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Abstract: The deposits of the Takrouna Formation (Permian) were target of 
sedimentological field work during the 10th “German North Victoria Land 
Expedition” (GANOVEX X, 2009/2010). Four complete and several small 
sections were logged within six different mountain ranges in the northern 
part of Victoria Land. Lithofacies types of the studied sedimentary success-
sion mainly comprise fluvial conglomerates and coarse- to fine-grained 
sand stones, and enable a subdivision in preliminary units. The lithofacies 
characteristics also allow tracing the transition of more proximal and distal 
parts of the fluvial system of the Takrouna Formation. Coarse-grained succes-
sions in the eastern part of the study area were probably deposited close to 
the basin margin. Further west sedimentary successions are overall finer and 
show a great variety of facies and fluvial architecture. They most likely repre-
sent locations close to the basin axis. At the basin margin the river system 
remained highly energetic in contrast to a more variable depositional environ-
ment towards the basin axis.
Zusammenfassung: Die Ablagerungen der Takrouna Formation (Perm) 
waren Ziel sedimentologischer Untersuchungen während der 10. „Deutschen 
Nord-Viktorialand-Expedition“ (GANOVEX X 2009/2010). In insgesamt 
sechs Gebirgszügen wurden vier vollständige und mehrere kurze Profile 
sedimentologisch aufgenommen. Die Lithofaziestypen umfassen größtenteils 
fluviatile Konglomerate und Grob- bis Feinsandsteine. Die Geländebefunde 
er lauben eine vorläufige Unterteilung der sedimentären Abfolge in mehrere 
Einheiten und eine Unterscheidung zwischen proximalen und mehr distalen 
Bereichen des ehemaligen Flusssystems. Durchgehend grobkörnige Abfolgen 
im östlichen Teil des Untersuchungsgebietes wurden vermutlich nahe des 
Beckenrandes abgelagert. Die weiter westlich gelegenen Profile sind insge-
samt feinkörniger und hinsichtlich Fazies und fluviatiler Architektur variabler. 
Sie wurden distaler abgelagert, wahrscheinlich im Bereich der Beckenachse.
INTRODUCTION
During the 10th German North Victoria Land Expedition 
(GANOVEX X) in the Austral summer 2009/2010, the 
Permian Takrouna Formation and locally the underlying 
deposits of supposed glacial origin were target of sedimento-
logical fieldwork. Sedimentary rocks of the Takrouna Forma-
tion are exposed in several mountain ranges in the northern 
part of Victoria Land (Figs. 1 & 2). The current knowledge 
on the Takrouna Formation is based on field campaigns that 
were carried out in the 1970s and 1980s by DOW & NEALL 
(1974), WALKER (1983), COLLINSON & KEMP (1983), and 
COLLINSON et al. (1986). Although previous investigations 
indicate the Fluvial nature of the Takrouna Formation, the 
available data does not allow drawing a consistent picture of 
the depositional evolution of the roughly north-south oriented 
sedimentary basin. Sections from different parts of the basin 
could not be correlated so far. The major target of this field 
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campaign was investigating the sedimentary inventory of the 
Takrouna Formation in detail throughout the exposed strati-
graphic range. The localities selected are lined along two 
east-west and north-south trending axes in order to work out 
lateral changes across and along the basin. Detailed logging 
of vertical sections in combination with the study of large 
two-dimensional exposures (cliff faces) will help to better 
understand the sedimentological and stratigraphic evolution of 
the Permian succession in northern Victoria Land. The results 
will also allow comparing this basin with other contempora-
neous basins in the Transantarctic Mountains.
This report provides a brief overview over the fieldwork on 
the Takrouna Formation carried out during GANOVEX X. 
Coordinates and elevations given in this report were recorded 
by GPS (WGS 84). Samples taken systematically will serve 
for further petrographical and provenance analytical studies as 
well as for biostratigraphic investigations.
GEOLOGICAL SETTING AND STRATIGRAPHY
Sedimentary rocks of the Beacon Supergroup of the Trans- 
antarctic Mountains rest unconformably on pre-Devonian 
basement composed of metamorphic and igneous rocks. 
The Beacon Supergroup was deposited in Devonian to Early 
Jurassic times in a sedimentary basin at the Panthalassan 
margin of Gondwana (BARRETT 1991). It can be subdivided 
into the Devonian Taylor Group, and the Upper Carboniferous 
to Lower Jurassic Victoria Group. In northern Victoria Land, 
the Victo ria Group consists of an unnamed basal diamictite 
unit and the overlying Takrouna Formation (Upper Carbon-
iferous (?) to Permian; DOW & NEALL 1974), the Triassic to 
Lower Jurassic Section Peak Formation (COLLINSON et al. 
1986, SCHÖNER et al. 2011), and the Lower Jurassic Shafer 
Peak Formation (SCHÖNER et al. 2007). Volcaniclastic deposits 
of local phreatomagmatic eruptions are crosscutting the 
Section Peak and the Shafer Peak formations, and are also 
intercalated within the Lower Jurassic part of the sedimentary 
succession (VIERECK-GÖTTE et al. 2007, SCHÖNER et al. 2007).
During the Late Carboniferous and earliest Permian northern 
Victoria Land was located close to the South Pole and affect ed 
by continental glaciation. After the retreat of the glaciers and 
the beginning of glacially controlled sedimentation (LAIRD 
& BRADSHAW 1981, SKINNER 1981), a fluvial system was 
established probably during Early Permian times. Permian 
sedimentary rocks of the Central Transantarctic Mountains 
and of Victoria Land were deposited in two different basins, 
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which were separated by the Ross High (COLLINSON et al. 
1994). Paleocurrent data indicate overall sediment transport- 
directions towards the south in the Central Transantarctic 
Mountains, and towards the north in Victoria Land. The Ross 
High apparently became inactive during the Triassic, when 
a north-oriented drainage system established throughout the 
Transantarctic Basin (BARRETT 1991, COLLINSON et al. 1994). 
However, there is no continuous record of Permian to Triassic 
sedimentation in northern Victoria Land. Outcrops of Permian 
deposits occur only in the northern part, whereas Tri assic 
deposits have only been described from the southern part of 
northern Victoria Land. The emplacement of large vol umes of 
mafic magma during the late Early Jurassic (Ferrar Group) led 
to the intrusion of mafic dolerite sills into the Beacon Super-
group, and to the deposition of a thick sequence of lava flows. 
LOGISTICAL CONSTRAINTS AND SCHEDULE
To carry out sedimentological investigations on the approxi-
mately 300 m thick Takrouna Formation, five small satel-
lite camps were planned at key localities. Four of these 
camps could be realized in Boggs Valley (Helliwell Hills), at 
De-Goes Cliff (Morozumi Range), in the northern Alamein 
Range, and close to Neall Massif (Figs. 1 & 2). These areas 
were investigated within five to eight days depending on 
weather conditions and helicopter availability. The field 
party consisted of Nadine John, Robert Schöner and Mike 
Aitkinson (field guide) and was equipped with one Polar tent 
(kitchen tent) and three lightweight geodetic tents (Fig. 5). 
Peo ple and equipment were transferred from camp to camp 
by two helicopter loads. The camp at Boggs Valley had to be 
carried to a more sheltered location after the first night due to 
strong catabatic winds. Walking distances from the camps to 
the outcrops varied between 1 km and 5 km. In total, 27 days 
were spent in the camps between January 03 and 29 2010. 
Helicopter supported reconnaissance surveys to key outcrops 
that could not be reached from the camps were originally 
planned at the beginning and end of the field campaign, and in 
combination with each camp move. However, apart from one 
short stop on a plateau above Boggs Valley (section 1BT, Tab. 
1), all reconnaissance flights were cancelled owing to poor 
weather conditions or limited helicopter availability. After the 
last camp was closed down these reconnaissance flights could 
be partly completed. In total, helicopter reconnaissance was 
limited to one full day and two half days, which were used 
for brief visits of outcrops in the Lanterman Range, the Moro-
zumi Range, the southern Freyberg Mountains, the Retreat 
Hills, and additionally for two outcrops of the Triassic Section 
Peak Formation at Vulcan Hills and Timber Peak (Figs. 1 & 2, 
Tab. 1). Sedimentological fieldwork was carried out for 18.5 
days in total, which is equivalent to 64 % of the time spent 
in the working area, and about 30 % of the time spent on the 
expedition.
Fig. 1: Map of northern Victoria Land indicating the studied Permian 
sections in the Rennick Glacier region (compiled using satellite imag-
es from USGS-LIMA, 2009).
Abb. 1: Karte des nördlichen Victoria Land mit den untersuchten 
permischen Aufschlüssen im Bereich des Rennick Glacier (zusammen- 
gestellt auf Basis von USGS-LIMA, 2009).
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RESULTS OF FIELD INVESTIGATIONS
Helliwell Hills 
Exposures of the Takrouna Formation in the Helliwell Hills 
occur in Boggs Valley, southeast of Mt. Remington and south 
of Mt. Bresnahan. Since reconnaissance flights previous to the 
field period could not be carried out, the locality Boggs Valley, 
exposing the largest known outcrops with a thickness of 225 
m (COLLINSON et al. 1994), was chosen for the first camp.
The outcrops at the nearly NE-SW trending valley were exam-
ined between January 03 and 08 2010 (Fig. 8). A continuous 
3 km section was studied at the northern side of the valley and 
a cumulative thickness of about 180-190 m was measured. The 
sedimentary rocks are separated into several units by mafic 
dolerite sills of the Ferrar Group, which are thicker than the 
exposed sedimentary units. These sills also form the top of the 
peaks surrounding Boggs Valley. A 120 m section of the lower 
part of the sedimentary succession was studied in detail at the 
SE-facing cliff near the eastern end of the valley (section BV, 
Fig. 2, Tab. 1). Parts of the upper succession were investigated 
between two thick sills about 3 km further WSW, above a 
small plateau directly north of the valley (section BT). Addi-
tionally, sedimentological features and sedimentary architec-
ture were studied on a cliff in the central part of the valley.
Boggs Val ley (section BV)
The basement is exposed along the valley floor and consists 
predominantly of meta-sedimentary rocks belonging to the 
Rennick Schists, which comprise a variety of quartzites and 
finer-grained meta-sediments. Acidic igneous intrusive bodies 
contain partly high amounts of tourmaline and increase in 
abundance towards the western end of the valley (Fig. 3). 
The basal 15 m to 20 m of the sedimentary succession above 
the basement are covered by scree. The exposed succession 
starts with beige to medium-grey fine-grained clastic deposits 
Fig. 2: Map of the working area showing outcrops of the Takrouna Formation 
in northern Victoria Land, including field camps and the studied localities: AC 
= Monte Cassino, AL = unnamed peak 10 km northwest of Takrouna Bluff, 
AM = Moawhango Névé, AR = Northern Alamein Range cliff, BT = Plateau 
directly north of Boggs Valley, BV = Boggs Valley, LO = Spur north of the Orr 
glacier, MR = DeGoes Cliff, MT = Plateau northwest of DeGoes Cliff, NA = 
West end of Neall Massif ridge, NJ = Central part of Neall Massif ridge, NM 
= East end of Neall Massif ridge, RH = southern peak of Retreat Hills. Map 
compiled using satellite images from USGS-LIMA (2009) and the geological 
map of GANOVEX-Team (1987).
Abb. 2: Karte des Arbeitsgebietes mit Aufschlüssen der Takrouna Formation 
im nördlichen Victoria Land einschließlich der Feldlager und der untersuchten 
Lokalitäten: AC = Monte Cassino, AL = unbenannter Berg 10 km nordwestlich 
des Takrouna Bluff, AM = Moawhango Névé, AR = Nördliches Kliff der Ala-
mein Range, BT = Plateau unmittelbar nördlich von Boggs Valley, BV = Boggs 
Valley, LO = Felsrücken nördlich des Orr Glacier, MR = DeGoes Cliff, MT = 
Plateau nordwestlich von DeGoes Cliff, NA = westli ches Ende des Felsrückens 
im Neall Massif, NJ = zentraler Teil des Felsrück ens im Neall Massif, NM = 
östliches Ende des Felsrückens im Neall Massif, RH = südlicher Felsgipfel der 
Retreat Hills. Kartengrundlage zusammen gestellt auf Basis von USGS-LIMA 
(2009) und GANOVEX-Team (1987).
Fig. 3: Outcrop of the Takrouna Formation at the NW side of Boggs Valley in 
between basement and dolerite sill (Ferrar Group). The basement consists of 
Rennick Schists (dark) and acidic intrusives (bright). The sedimentary section 
was measured about 1 km further to the NE (section BV).
Abb. 3: Aufschluss der Takrouna Formation an der NW-Flanke von Boggs 
Valley zwischen Grundgebirge und einem Lagergang der Ferrar Group. Das 
Basement besteht hier aus Rennick Schists (dunkel) and felsischen Intrusiva 
(hell). Das Profil wurde ca. 1 km weiter im NE aufgenommen (Profil BV).
followed by several sandy fining-up units. A mafic dolerite sill 
intrusion is exposed about 60 m above the base of the valley 
floor. The top of the sill and the overlying deposits are covered 
beneath scree. Further up, the exposed sequence continues 
with predominantly medium-grained sandstone showing ripple 
cross-lamination and less abundant trough crossbedding. At 
the top of this unit, paleo-soil relics such as root traces and 
iron-bearing concretions were observed. The overlying part of 
the section (71°54.137’ S, 161°32.350’ E, 840 m) is charac-
terized by a laterally continuous light-beige coloured, pebble- 
and cobble-dominated conglomeratic layer that introduces 
a succession of fining-up units typically comprising coal-
bearing fine-grained deposits at the top. Paleocurrent direc-
tions were measured throughout the sections using mainly 
trough cross-strata, or trough axis where exposed, as well as 
some planar cross-stratified beds. Measurements at section 
BV yield mean paleocurrent directions towards the NW.
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Helliwell Hills Boggs Valley 1BV 71°54.0’ 161°32.7’ 760 Rennick Schists Ferrar sill camp Takrouna Fm. 
Boggs Valley top 1BT 71°74.8’ 161°26.0’ 1360 Rennick Schists Ferrar sill helicopter Takrouna Fm.




5MT 71°41.6’ 161°49.9’ 1360 Ferrar sill not exposed helicopter Takrouna Fm.
Freyberg Moun-
tains
Alamein Range 3AL 71°55.0’ 163°11.9’ 1320 Granite Harbour 
Intrusives
Ferrar sill camp glacial deposits
Takrouna Fm.
Alamein Range cliff 3AR 71°53.6’ 163°07.6’ 1000 not exposed Ferrar sill camp Takrouna Fm.
Moawhango Névé 5AM 72°15.7’ 163°30.1’ 1810 not exposed not exposed helicopter Takrouna Fm.
Monte Cassino 6AC 72°21.4’ 163°34.0’ 1570 not exposed Ferrar sill helicopter Takrouna Fm.
Neall Massif Neall Massif east 4NM 72°08.8’ 164°43.6’ 2070 Molar Formation
metasediments
not exposed camp glacial deposits
Neal Massif camp 4NJ 72°08.6’ 164°39.6’ 1990 Ferrar sill Ferrar sill camp Takrouna Fm.




S’ spur N’ Orr 
Glacier
5LO 71°35.2’ 162°45.7’ 530 Lanterman Meta- 
morphics
not exposed helicopter glacial deposits 
Takrouna Fm.
Retreat Hills Retreat Hills 7RH 73°02.9’ 165°11.0’ 3020 not exposed not exposed helicopter Takrouna Fm.
Vulcan Hills Vilcan Hills 7VH 73°40.1’ 163°40.0’ 2760 Granite Harbour Ferrar sill helicopter Section Peak Fm.
Timber Peak Timber Peak 8TI 74°11’ 162°31’ 2840 Ferrar sill Ferrar sill helicopter Section Peak Fm.
Tab. 1: Outcrops of Permian / Permo-Carboniferous deposits investigated during GANOVEX X (2009/2010). Coordinates and elevations were taken by GPS 
(WGS 84).
Tab. 1: Aufschlüsse permischer / permokarboner Ablagerungen, die während GANOVEX X (2009/2010) untersucht wurden. Koordinaten und Höhen wurden 
mittels GPS (WGS 84) aufgezeichnet.
Plateau direct ly  north of  the val ley (section BT)
A short helicopter stop was used to note the most important 
features and to sample the upper sedimentary rocks above 
a major dolerite sill (section BT). During this brief stop an 
approximately 20-25 m thick, cross-bedded sandstone unit 
was noticed, containing horizons with intense bioturbation of 
predominantly Skolithos-like burrows.
Morozumi Range
The Takrouna Formation is exposed in the western part of the 
Morozumi Range in the area between Jupiter Amphitheatre 
and Paine Ridge. The most complete section with a thickness 
of 280 m has been briefly described from DeGoes Cliff in the 
southern Morozumi Range by WALKER (1983).
We re-investigated this section from a field camp located west 
of the cliff during January 08 and 16, 2010 (section MR; Figs. 
2 & 8, Tab. 1). The best exposures, found at the steep, east-
facing, about 6 km long DeGoes Cliff, are located north of a 
prominent ice cliff (Fig. 4). A second outcrop on a plateau on 
top of a thick mafic dolerite sill was visited during a recon-
naissance survey about 10 km further NNW (section MT).
DeGoes Cliff  (section MR)
At the base of the sedimentary section, a heterogeneous, 
poorly sorted conglomerate forms a thin, discontinuous unit 
above the basement. It contains basement clasts up to 30 cm in 
size and fill up to 6 m of local paleo-relief. Fluvial conglom-
erate and sandstone of the Takrouna Formation were deposited 
either above this unit or, locally, directly on top of basement 
rocks. The erosive base of the conglomerate can be traced 
over a minimum distance of 1 km along the cliff and shows 
local scours of up to 1 m depth. The lowermost deposits of the 
Takrouna Formation at DeGoes Cliff are approximately 45 m 
of cross-bedded fine-grained conglomerate and coarse-grained 
sandstone, which are whitish to light-grey in colour. They 
are overlain by an about 100 m thick unit consisting of fine-
grained conglomerate to coarse-grained sandstone layers with 
erosive base, separated by finer-grained, grey to black deposits 
dominated by carbonaceous sand- and siltstone. These deposits 
typically show fining-upward trends and frequently contain 
coal seams at the top. This unit is overlain by another 20 m of 
whitish, crossbedded conglomerate and sand stone, forming a 
prominent cliff in the middle part of the section (Fig. 3). The 
following 25 m show several well-devel oped fining-upward 
units from coarse-grained sand to fine-grained, carbonaceous 
sand and silt. The overlying deposits are dominated by light- 
to dark-grey and greenish-grey, medium- and fine-grained, 
carbonaceous and non-carbonaceous sandstone, which form a 
package of about 55 m thickness. Most abundant sedimentary 
textures are ripple cross-lamination and trough crossbedding. 
The uppermost, about 30 m thick unit is again dominated by 
whitish coarse-grained sandstone and fine-grained conglom-
erate. The top of the cliff is formed by a dolerite sill of 
the Jurassic Ferrar Group, which can be traced laterally over 
many kilometres along the Morozumi Range. Paleocurrent 
measurement carried out on sandstones of the Morozumi Range 
show an azimuthal range from 140° to 310° (mean flow 
towards NW).
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Fig. 4: DeGoes Cliff in the southern part of the Morozumi Range facing towards ENE. The measured section of the Takrouna Formation is 
indicated by the lower and upper asterix (section MR). 
Abb. 4: In der nach ENE gewandten Steilwand (DeGoes Cliff) im Südteil der Morozumi Range wurde ein vollständiges Profil im aufgenom-
men (Profil MR, zwischen den beiden mit Stern markierten Punkten).
Plateau on the northwest  s ide of  DeGoes Cli f f 
(section MT)
The approximately 55 m section MT (Fig. 2) above the 
sill consist of predominantly medium-grained sandstone 
showing cross-bedding and ripple cross-lamination, and 
locally com prise coalified plant axes. Some layers show 
white spots on weathering surfaces and tube-like vertical 
traces that are interpreted as bioturbation. The strati-
graphic relationship to the section measured at DeGoes 
Cliff remains yet uncertain, because the sill is not strictly 
conformable.
Northern Freyberg Mountains
The Takrouna Formation is exposed in the eastern part of 
the Alamein Range, in particular along the western side 
of the Canham Glacier, and at the northern flank of an 
unnamed peak in the western Alamein Range (COLLINSON 
et al. 1986). The type section of the Takrouna Formation 
described by DOW & NEALL (1974) is located 4 km NW of 
the actual Takrouna Bluff below a thick mafic dolerite sill 
(COLLINSON et al. 1986), comprising a 60 m thick succession 
of Glossopteris-bearing sandstone. A 280 m thick sequence 
has been mentioned north of Takrouna Bluff, but has not 
been investigated before.
The Alamein Range has been a key locality during this field 
campaign (Fig. 2). Fieldwork in this area could be carried out 
from January 16 until 21, 2010. We studied the sedimentary 
sequence on an E-facing slope about 10 km NW of Takrouna 
Bluff (section AL, Figs. 3 & 8, Tab. 1) and measured a cumu-
lative thickness of approximately 300 m. The camp was 
located on the west side of Canham Glacier at a prominent 
NE-facing cliff, which represents the second outcrop investi-
gated in detail (section AR).
Alamein Range – unnamed peak 10 km NW of 
Takrouna Bluff  (section AL)
The basement at section AL consists of Granite Harbour Intru-
sives, which are unconformably overlain by a poorly exposed 
alternation of grey to greenish-grey silt- and fine-grained sand-
stone, and carbonate containing fine-grained clastic detritus. 
Some carbonate units show fibrous calcites and bioturbation; 
some nodular as well as some brecciated horizons have been 
observed. The overlying, approximately 10 to 15 m thick, 
poorly sorted conglomerate unit contains a range of metamor-
phic and igneous basement clasts. The following succession is 
dominated by coarse-grained and pebbly, cross-bedded sand-
stone, intercalated with medium-grained sandstone, carbo-
naceous fine-grained sand- and siltstone, and fine-grained 
conglomerate. Grain size trends and sedimentary textures allow 
a subdivision of the succession into several distinct packages. 
The top of the section is formed by a thick dolerite sill, which 
can be traced to the northernmost tip of the Alamein Range.
Northern Alamein Range cl i ff  (section AR)
The upper part of the section has been investigated along the 
approximately 3 km-long NW-SE trending cliff close to the 
camp, which provides excellent 2-3D exposures (section AR, 
Fig. 5). The lowermost part at the southern end of the cliff 
(71°53.6 S, 163°07.6 E, 998 m) exposes a fining-up sequence 
at the glacier level, followed by a pebbly, coarse-grained sand-
stone unit of a more tabular and laterally extensive na ture. The 
section continues with a 90 m thick succession of predominantly 
medium- to coarse-grained sandstone mainly consisting of 
large-scale channel bodies. The top of the sedimentary section, 
accessible at the northern end of the cliff, is distinct light-grey to 
white in colour and comprises evidence of bioturbation, paleo-
soil relics and Skolithos-like burrows. Measured paleocurrent 
data indicate a relatively constant direction towards the NW.
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Southern Freyberg Mountains
Outcrops in the southern part of the Freyberg Mountains 
were described at several localities by previous workers at 
Smiths Bench, Mt. Camelot, Mt. Baldwin, Mawhango Névé 
and Monte Cassino (DOW & NEALL 1974, WALKER 1983, 
COLLINSON & KEMP 1983, COLLINSON et al. 1986).
The planned camp at Monte Cassino had to be canceled due 
to logistical constraints and poor weather conditions. How ever, 
a complete section at the east facing slope south of Monte 
Cassino and parts of the section and at a south-east facing 
cliff at the southern tip of Mawhango Névé were investigated 
during two helicopter reconnaissance surveys (Tab. 1, Figs. 2 
& 8).
Monte Cassino (section AC)
The lower part of the exposed section is dominated by alter-
nations of cross-bedded sandstone and carbonaceous sand- 
and siltstone showing overall fining-upward trends. The 
upper part consists mainly of fining-up units beginning with 
pebbly, coarse-grained erosive sandstone bodies grading 
into ripple-laminated, medium-grained sandstone. Some 
concave-up surfaces with lateral extents at meter scale are 
filled by medium- to fine-grained sandstone and comprise 
coalified plant axes. The top of the sedimentary succession, 
underneath a mafic dolerite sill of the Ferrar Group, consists of 
a 10 m thick unit composed of several fine-grained conglom-
eratic to coarse-grained sandstone bodies with up to 80 cm 
thick cross-bedding sets.
Moawhango Névé (section AM)
The succession at this location is composed of predominantly 
medium- to coarse-grained, trough cross-bedded, ripple-lami-
nated as well as planar cross-bedded sandstone, typically 
forming thin, lateral extensive bodies. Remains of plant axes 
on the bedding surfaces and patchy distributed, roundish 
weathering cavities with an average size of 1 cm occur within 
all units. The small cavities probably represent traces of 
bio turbation. Paleocurrent directions at both sections AC and 
AM point mainly towards the WSW.
Neall Massif
Outcrops of the Takrouna Formation and underlying hetero-
geneous diamictite deposits occur at several ridges and peaks 
in the Neall Massif area, east of Black Glacier. We studied the 
outcrops along the unnamed east-west-trending ridge south 
of Neall Massif, some of which were already described by 
COLLINSON et al. (1986). Additional to the outcrops map ped 
in the northern part of Neall Massif and at the Jago Nunataks 
(GANOVEX-Team 1987), rewarding sections of sedimentary 
rocks were observed from the helicopter at the western margin 
of Neall Massif, but could not be studied on the ground.
The campsite (January 21 to 28) was located in a central posi-
tion directly north of the unnamed ridge, thus all parts of the 
ridge were accessible by foot within less than 5 km (Figs. 2 & 
8, Tab. 1). The approximately 8 km long ridge south of Neall 
Massif consists of low-grade meta-sedimentary basement 
rocks in the eastern part, and roughly W-dipping (10-15°) 
sedimentary rocks and intrusive Ferrar dolerites in the central 
and western part.
East  end of  the r idge (section NM)
The base of the sedimentary succession is exposed at a peak 
near the east end of the ridge (Fig. 2, Tab. 1). The basal depo-
sits consist of unsorted to poorly sorted, partly matrix-sup-
ported conglomerate, sandy greenish-grey to dark-grey pelites 
and locally carbonate beds; the latter two lithologies are poor ly 
exposed. The conglomerate form the small peak at the GPS-po-
sition 72°08.8’ S, 164°43.2’ E, 2050 m. It contains a variety 
of clast types including granite, granodiorite, felsic to inter-
mediate volcanic rocks, quartzite, fine-grained greenish meta-
morphic rocks, fine-grained dark-grey to black clasts, schists, 
clastic sedimentary rocks, quartz and feldspar. The largest 
boulders observed in-situ measure about 30 cm in dia meter, 
but rounded boulders up to a size of 1.2 m occurring in the 
debris may also be derived from this unit. The adjacent peak 
about 1 km to the west is mainly formed by whitish to light-
grey sandstone, but could not be investigated in more detail.
Central  par t  of  the r idge (section NJ)
At the central part of the ridge, an about 35-40 m thick sand-
stone unit is exposed in between two dolerite sills (section NJ, 
Fig. 2, Tab. 1). The stratigraphic position of these sedimen-
tary rocks is yet unclear (Fig. 6). The contact of sedimentary 
rocks to the underlying sill is sharp and the lowermost 10 cm 
are strongly cemented and very solid. The upper contact zone 
of at least 3 m thickness contains brownish rocks with relics 
of sedimentary textures and many irregular fissures. The sedi-
mentary section is dominated by light-grey and brownish-grey 
Fig. 5: Field camp at the NE-facing cliff (Takrouna Formation, section AR) 
in the northern Alamein Range (Freyberg Mountains). The slope visible in the 
background is part of the outcrop exposing the base of the section and the un-
derlying igneous basement (section AL).
Abb. 5: Feldlager an der nach NE gewandten Steilwand (Takrouna Formati-
on, Profil AR) im Nordteil der Alamein Range (Freyberg Mountains). Die im 
Hintergrund sichtbare Flanke gehört zu dem Aufschluss an dem die Basis der 
sedimentären Abfolge und die unterlagernden Magmatite aufge schlossen sind 
(Profil AL). 
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Fig. 6: Sedimentary succession (section NJ) about 
500 m SE of the camp site at Neall Massif. The sed-
imentary rocks are enclosed by two dolerite sills of 
the Ferrar Group.
Abb. 6: Sedimentgesteine der Takrouna Forma tion 
(Profil NJ) etwa 500 m SE des Feldlagers im Neall 
Massif. Die Sedimentgesteine sind hier zwischen 
zwei Lagergängen der Ferrar Group auf geschlossen. 
sandstone and fine-grained conglomerate, interbedded with 
fine-grained sandstone and siltstone that contain coali fied 
plant fragments. Most of the sandstone horizons show spotted 
whitish-grey weathering surfaces as well as roundish weath-
ering cavities.
Further up the ridge, above a mafic intrusion (72°08.7’ S, 
164°39.9’ E), a poorly to moderately sorted, mainly clast-sup-
ported, unstratified conglomerate is exposed. The dominant 
clast types are granitic and metamorphic basement rocks up 
to approximately 20 cm size. It is overlain by an about 25 m 
thick unit of compositionally similar coarse-grained, crudely 
stratified conglomerate, which is interbedded with brownish- 
to greenish-grey sandstone. The overlying deposits, which 
form the summit of the adjacent peak (72°08.8’ S, 164°39.6’ 
E, 2130 m), are made up of whitish to light-grey sandstone, 
minor conglomerate, and locally thin carbonaceous fine-
grained sandstone to siltstone. Although the stratigraphic po si-
tion of this section is not clear, we assume that it represents 
the transition from proximal alluvial-fluvial, or possibly 
flu vio-glacial deposits into the fluvial Takrouna Formation.
West  end of  the r idge (section NA)
The outcrop investigated appears as a prominent peak in the 
western part of the ridge (section NA, Tab. 1). At the base 
of the outcrop, north of the summit, an approximately 50 m 
thick succession of dark-grey to greenish-grey poorly sorted, 
ma trix-supported conglomerate deposits is dominated by 
meta morphic and less abundant granitic clasts that are over-
lain by a Ferrar dolerite sill. These rocks are coarse-grained in 
the lower part, and predominantly finer-grained in the upper 
part, grading into grey to black sandy pelite. Interbedded 
with the fines are poorly sorted pebbly sandstones that are 
composi tionally similar to the underlying deposits. The next 
unit is characterized by well-sorted whitish to light grey, 
trough cross-bedded sandstone. The following, approximately 
145 m thick section was measured along the eastern ridge of 
the peak. The lowermost outcrop of the Takrouna Formation at 
this location shows clast-supported conglomerate with inter-
bedded thin greenish to light-grey sandstone beds. These beds 
are predominantly coarse- to medium-grained and extend 
la terally only over a few meters. The conglomerate comprises 
frequently imbricated cobbles of granitic composition, milky 
quartz and metamorphic basement clasts. The conglomerate is 
overlain by pebbly, coarse-grained sandstone with up to 5 m 
thick cross-bedding sets and erosive base. The major part of 
the ridge consists of trough cross-bedded units ranging from 
fine- and medium-grained conglomerate to medium-grained 
sandstone. Individual units are typically coarse-grained at 
the base and partly show fining-upward trends on a 1-6 m 
scale. Locally, the conglomerate-sandstone units are separated 
by dark-grey, carbonaceous sandstone and minor siltstone, 
con taining some thin coal seams in the lower part of the meas-
ured section. The uppermost 15-20 m are coarser-grained than 
the central and lower part of the section. The measured sec-
tions at the Neall Massif indicate relatively consistent mean 
flow directions towards the WSW.
Lanterman Range
Beacon deposits occur in many small outcrops along the 
western margin of the Lanterman Range. Although flat-lying 
sedimentary rocks on top of the basement have been describ ed 
(COLLINSON et al. 1986), most of the thicker sections were 
affected by post-Permian folding and faulting. Therefore long 
continuous stratigraphic sections in this mountain range are 
rare.
Only one outcrop in the Lanterman Range could be investi-
gated briefly during a helicopter survey. We selected the 
southern of two spurs with Beacon deposits north of the Orr 
Glacier, which exposes a relatively thick and easily accessible 
section of clastic deposits (Figs. 2 & 8, Tab. 1).
Spur  north of  the Orr  glacier  (section LO)
The sedimentary rocks form a slightly irregular syncline with 
a faulted contact to the basement. The sedimentary succes-
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sion starts with a basal clast- to matrix-supported conglom-
erate that contains predominantly granitic components, and a 
varie ty of different clasts including meta-sedimentary clasts, 
quarzites, volcanic and sedimentary lithoclasts. Intercalated 
sandy units increase upwards in abundance. A coarse- to me di-
um-grained sandy unit showing no stratification but spotted 
greyish-white weathering surfaces occurs on top of the con-
glomerate and alternates with units consisting of fine- to me di-
um-grained sandstone. A coarse conglomerate separates the 
lower part of the outcrop from the upper that mainly consists 
of relatively homogeneous, whitish to light-grey, medium- to 
coarse-grained sandstone. Weathering faces typically show a 
spotted distribution of white and grey colours, and very rough 
surfaces. The sandstone contains large lens- to layer-shaped 
grey and brownish concretions, and are locally interbedded 
with brownish, poorly sorted layers of pebble- and cobble-
bearing sandstone.
Retreat Hills
Beacon deposits at the Retreat Hills have been mapped 
(GANOVEX-Team 1987), but were never described in detail. 
An outcrop of the Takrouna Formation was observed at the 
southernmost nunatak of the Retreat Hills, and studied during 
a reconnaissance survey (Figs. 2 & 8, Tab.1). 
Southern Peak (section RH)
Predominantly tilted blocks of sedimentary rock form an 
ap proximately 10 m thick outcrop. The sedimentary succes-
sion starts with coarse-grained pebbly sandstone. The base of 
the section is covered by snow, but metamorphic basement 
rocks are exposed at the nunatak north of this outcrop. Notable 
within this section is the intense bioturbation of all horizons 
that mainly show pipes of Skolithos-like burrows with maxi
mum lengths up to 15 cm as well as patchy distributions of 
black irregular shaped concretions (Fig. 7).
Comparative investigations on Triassic deposits at  
Vulcan Hill and Timber Peak
Permian and Triassic deposits in northern Victoria Land have 
been distinguished by the occurrence of Glossopteris- and 
Dicroidium-bearing floras, respectively, as well as by the 
compositional differences of the sandstones (COLLINSON et 
al. 1986, TESSENSOHN & MÄDLER 1987). The sedimentolo-
gical features of the sandstones, however, were described 
as comparatively similar (COLLINSON & KEMP 1983). The 
Triassic deposits in North Victoria Land were studied in detail 
during GANOVEX IX (SCHÖNER et al. 2011, BOMFLEUR 
et al. 2011). Two key outcrops at Timber Peak and Vulcan 
Hills were re-visited briefly during reconnaissance surveys 
for ad ditional sampling, gathering of further paleocurrent 
data, and for re-investigation of sedimentological details in 
comparison with the Permian deposits (Tab. 1). Both sections 
are domi nated by medium- to coarse-grained sandstones, 
which are partly whitish to light-grey and quartz-rich, and 
partly green ish-grey and rich in rock fragments. Fine-grained 
deposits interbedded with the sandstones at both sections 
contain Dicroidium-bearing macrofloras, which were already 
described by TESSENSOHN & MÄDLER (1987) and GAIR et al. 
(1965).
DISCUSSION
The overall depositional setting of the Takrouna Formation 
has been described as low sinuosity braided streams (WAL
KER 1983, COLLINSON et al. 1986), draining towards the coast 
located in present-day Tasmania. Results of the present study 
confirm that the Takrouna Formation has been deposited in 
a large fluvial drainage system dominated by braided stream 
deposits. A large-scale, overall fining-upward grain size evolu-
tion is evident especially from the continuous section at the 
Morozumi Range. This general trend is interrupted by two 
smaller scale coarsening-up trends, terminating in sheet-like 
coarse-grained sandstone bodies in the central part and at the 
top of the studied succession. Compared to the section studied 
at DeGoes Cliff in the Morozumi Range, coarser-grained fa cies 
appear in the eastern part of the study area (Alamein Range, 
Neall Massif), whereas a generally finer-grained suc cession is 
present in the westernmost section (Helliwell Hills). Similar 
regional sedimentological variations have already been noted 
by COLLINSON et al. (1986) and WALKER (1983). Based on the 
facies distribution and the paleocurrent patterns the eastern-
most section was most likely deposited proximal to the eastern 
margin of the sedimentary basin, whereas the westernmost 
sections probably represent a posi tion close to the basin axis. 
At the basin margin the river sys tem appears to have remained 
highly energetic with a low po tential to preserve fine-grained 
deposits such as fine- to medi um-grained sandstones, silt-
stones, organic rich mudstones and occasionally coal. Towards 
the basin axis the depositional environment is more variable, 
showing a pronounced devel opment of the units mentioned 
above.
The syn-Permian tectonic features described by WALKER 
(1983) at DeGoes Cliff in the Morozumi Range could be 
veri fied. No indications for syn-depositional faulting were 
ob served at any of the investigated outcrops of the Takrouna 
Formation. Our field results suggest that at least the sections 
located in the central part of basin can be correlated lithostra-
Fig. 7: Bedding plane of a sandstone at Retreat Hills (section RH) showing 
abundant Skolithos-like burrows.
Abb. 7: Schichtfläche eines Sandsteins in den Retreat Hills (Profil RH) mit 
häufigen Skolithos-ähnlichen Grabbauten.
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tigraphically, but this has to be verified by further petro graphic 
investigations.
CONCLUSIONS
During the expedition GANOVEX X four complete and 
se veral detailed sections could be logged within the six 
different mountain ranges in the northern part of northern 
Victoria Land (Fig. 8). This enables the recognition of the 
distribution of different lithofacies types that allows a distinc-
tion of more proximal and distal parts of the fluvial system 
of the Takrouna Formation. Coarse-grained successions 
that comprise minor variation in fluvial style were probably 
deposited close to the basin margin. Sedimentary successions 
showing a great variety of facies, grain size and fluvial archi-
tecture more likely represent locations close to the basin axis. 
Further conclusions regarding the depositional evolution of the 
fluvial sys tem, the lithostratigraphic framework and possible 
tectonic as well as climatic controls on sedimentation will be 
drawn based on further petrographical and geochemical ana- 
lysis of the sedimentary rocks. These investigations will focus 
on se diment provenance and diagenesis.
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Fig. 8: Simplified overview of the lithological columns of the investigated sections. AC = Monte Cassino, AL = unnamed peak 10 km northwest of Takrouna Bluff, 
AM = Moawhango Névé, AR = Northern Alamein Range cliff, BT = Plateau directly north of Boggs Valley, BV = Boggs Valley, LO = Spur north of the Orr gla-
cier, MR = DeGoes Cliff, MT = Plateau northwest of DeGoes Cliff, NA = West end of Neall Massif ridge, NJ = Central part of Neall Massif ridge, NM = East end 
of Neall Massif ridge, RH = southern peak of Retreat Hills.
Abb. 8: Vereinfachte Übersicht über die lithologische Abfolge der untersuchten Profile. AC = Monte Cassino, AL = unbenannter Berg 10 km nordwestlich des 
Takrouna Bluff, AM = Moawhango Névé, AR = Nördliches Kliff der Alamein Range, BT = Plateau unmittelbar nördlich von Boggs Valley, BV = Boggs Valley, 
LO = Felsrücken nördlich des Orr Glacier, MR = DeGoes Cliff, MT = Plateau nordwestlich von DeGoes Cliff, NA = westliches Ende des Felsrückens im Neall 
Massif, NJ = zentraler Teil des Felsrückens im Neall Massif, NM = östliches Ende des Felsrückens im Neall Massif, RH = südlicher Felsgipfel der Retreat Hills.
Fig. 8 / Abb. 8 continued  !
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